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Abstract 
 
The paper uses bi-regional CGE models to analyse the effects of a change in agricultural support on 
two (very different) case study regions, one within Scotland, the other in Greece.  Both regions are 
predominantly rural in nature but contain an urban centre as well as a rural hinterland. The results 
show qualitative and quantitative differences in the total effects in both regions as well as differences 
in the distribution of effects between their rural and urban parts. In particular, the negative effects of 
a reduction in price support are contained within rural primary sectors in the Scottish region: non-
farm rural sectors and urban sectors all benefit from the policy shock. In contrast, the negative 
impacts of a reduction in price support are more widely spread in the Greek region, with losers in 
both the urban and rural areas. These result are attributed to the stronger links between agriculture 
and first stage processing sectors in the Greek study area and also the ownership of agricultural 
factors by urban residents. Full decoupling at the regional level is shown to have negative aggregate 
effects in both study regions, driven by the high import intensity of household commodities. Again 
however there are gainers as well as losers from the policy shock suggesting a case for spatially and 




1. Introduction    
 
It is widely accepted that the EU Common Agricultural Policy (CAP) has influenced the development 
of rural areas in the EU (Thomson, 2005; Psaltopoulos et al., 2006). Positive effects include the 
improvement of farm as well as non-agricultural incomes (the latter through either multiplicative 
effects or adjustments of economic capacity ‘induced’ by rural development policy). In addition, some 
argue that Pillars 1 and 2 of the CAP have helped diversify the economic base of rural areas and 
reverse depopulation trends (Schmitt et al., 2003; Leon, 2005).  The CAP has also been associated 
with negative rural development effects. The distribution of income effects has been found to be 
contrary to the principles of cohesion with the richest areas and farmers benefiting most, (Shucksmith 
et al., 2005), it has had adverse impacts on farm competitiveness (several measures counter structural 
adjustment) (Psaltopoulos et al., 2004), and has also led to negative effects for the rural environment 
(indicatively see OECD, 1998; Komen and Peerlings, 1999, Baldock et al., 2002).   
It follows that current and future changes in the CAP will have rural development implications.   
Moreover, links between agriculture and the rest of the economy mean that adjustment processes will 
not be contained within the agricultural sector or even rural areas. Instead effects will spread to urban 
areas through rural-urban interactions.  While relatively few economic actors will be directly affected 
by agricultural policy-changes, many will be indirectly affected through factor and goods market 
interactions.   
 
A growing number of studies have attempted to analyse the economy-wide effect of CAP reforms at 
national, regional or EU level. Recently, these have mostly focussed on the (ex-ante) effects of the re-
design of direct CAP support instruments (e.g. Bascou et al., 2006; Binfield et al., 2005; Chantreuil et 
al., 2005; Jensen and Frandsen, 2004; FAPRI, 2002, Keyzer et al., 2002) and have produced results 
pointing (more or less) in the same direction. Issues raised by such models include increases in 
allocative efficiency due to decoupling, greater market orientation in producers’ decisions, decrease in 
agricultural labour remuneration, less intensive production methods, increase in regional specialization 
and positive impacts on off-farm work. The European Commission (2003) has also projected that 
“rural economic activities linked to agriculture will be affected due to the reduction of agricultural   2
output and input use”. However, in general, studies have not explicitly addressed the rural-urban 
effects of CAP (or agricultural policy) reform except in so far as some sectors and actors can be 
related to rural or urban territory. 
 
An exception is Kilkenny who used an inter-regional CGE model of the US economy to show how the 
effects of reducing agricultural support can spread beyond rural areas (Kilkenny, 1993). In her 
national-level model, urban household incomes, employment and rents were found to increase 
following the removal of agricultural support. The results also showed some positive effects in rural 
areas, with rural non-farm sectors benefiting from lower factor costs and the cost of living in rural 
areas falling relative to urban levels.   
 
Whilst providing useful insights, especially in terms of how factor and goods market segmentation can 
influence adjustment processes, as the author herself acknowledges, the utility of the Kilkenny 
analysis is constrained by its national focus. There is not a unitary type of rural area and even 
apparently similar rural economies may have very different links with contiguous and or distant urban 
areas. Within some regions there may be strong rural-urban interactions through commodity flows, 
ownership of capital, or commuting. In other situations, the rural area might be relatively self-
contained, export its products to beyond the region, rely solely on rural factors and inputs or factors 
and inputs from distant sources. The spatial distribution of impacts as well as overall magnitude of 
regional impacts following a change in agricultural policy will clearly differ between such cases.  
 
Against this background, this paper focuses on the rural-urban effects of changes in the CAP in two 
specific regional economies within the EU: The East Highlands, Scotland and Archanes-Heraklion, 
Crete, Greece. Both comprise an urban area and rural hinterland. The type of agriculture and the extent 
to which agriculture is linked to the wider regional economy varies between the two case-study 
regions. In both regions the food processing sector is important but the type of processing activity and 
location of processing within the regions differs. There is a significant degree of rural to urban 
commuting in both regions but of different labour types. In the Greek study area, some urban residents 
have ownership of rural farm land, while in the Scottish area, counter-urbanisation processes have led 
to rural households owning urban capital. Both regions are relatively open, (increasingly) dependent 
on tourism, but have other traditional exports markets associated with the primary sectors. The 
objective of the paper is to show how these regional characteristics influence the nature and magnitude 
of rural and urban impacts following a change in agricultural support.  
 
A bi-regional CGE model is used in the analysis, based on the framework developed by IFPRI 
(Lofgren et al., 2002). Although the model is essentially neoclassical, it is sufficiently flexible to 
accommodate a fairly wide range of views on how regional economies adjust to the specified 
agricultural policy shocks.  The models built have also been adapted to include the differentiation of 
rural and urban production sectors, factors and households plus several specific characteristics of the 
regional economies under analysis. 
 
Specially constructed bi-regional Social Accounting Matrices (SAMs) for both case study areas were 
used to calibrate the CGE models and two contrasting policy scenarios are explored in the paper. In 
the first scenario, the level of (coupled) agricultural price support is reduced by 30% (to simulate the   3
effects of a removal of price support). In the second scenario the total value of agricultural subsidies 
(price support plus direct subsidies flowing to the agriculture sector in each region) is switched to a 
payment flowing direct to agricultural households (to capture the potential effects of full decoupling 
agricultural support polices on the wider economy).   
 
The rest of the paper is structured as follows:  Section 2 describes the nature and specific 
characteristics of the CGE modelling framework used in the analysis and its application in this case. 
Various functional relationships embedded within the models and hypotheses formed in terms of the 
expected impacts of the two policy scenarios are described. Section 3 provides background 
information on the two case study areas, based on information from the underlying SAMs.  Section 4 
presents the results from the analysis while Section 5 concludes.  
 
 
2. The modelling framework   
 
Over the last few decades CGE models have become a common tool of empirical economic and policy 
analysis in both developed and developing countries and a standard methodology has been developed 
in particular to formulate, calibrate and solve such models. The CGE model implemented for this 
paper draws especially on one of the standard frameworks made available by IFPRI (Lofgren et al., 
2002).  Starting with this basic structure, a number of necessary modifications have been made, so that 
the model is adapted to reflect specific characteristics of the two study regions and the key rural-urban 
interactions.   
 
2.1. The bi-regional SAMs 
 
All CGE models (at least implicitly) use a SAM to provide the base year values which, in conjunction 
with other data (e.g. physical quantities, elasticities), are used to calibrate the CGE model.  Figure 1 
illustrates the basic bi-regional SAM structure used for the purposes of this analysis. The figure shows 
that the productive activities of firms, the factors of production (labour, land and capital) and the 
household accounts have been spatially disaggregated into urban and rural regions.  Although not 
explicit in Figure 1, households in the SAMs are not only spatially differentiated, but are also 
distinguished according to a) whether they derive income from agriculture, b) whether they commute, 
work locally or have some other status (e.g. retiree household or extra-regional commuter etc.) and (in 
the case of the Greek SAM) c) according to their income level. In contrast, the commodities accounts 
have been kept identical across the whole study region.  In other words, (spatially distinct) activities 
and households consume commodities whose geographic source is not directly observable from the 
matrix.  Also important in terms of interpreting the figures in the SAM and associated CGE model, the 
Rest of the World (ROW) account covers transactions with both the rest of the national economy and 
foreign imports/exports.  
 
A full spatial disaggregation with rural and urban regions completely separated was not considered 
appropriate here for both theoretical and data reasons.  First, distinguishing separate rural and urban 
regions is extremely demanding in terms of data, requiring, for example, inputs for each activity to be 
distinguished by source and urban and rural location. Second (and more importantly), the market 
integration of the rural and urban areas in the Greek and Scottish study areas is high.  In such   4
situations, completely isolating of urban and rural markets in the model would have been inappropriate 
and produced inaccurate results.  
 
Based on this structure, SAMs were constructed for each case study region using a combination of 
primary and secondary data and mechanical and manual methods.  The construction process differed 
somewhat between the two regions as did the base year of the matrices (2005 for East Highlands, 2004 
for Archanes-Heraklion) but, briefly, both involved the regionalization of national tables, 
superiorisation of entries in the regionalized tables based on extensive household, business and key 
informant surveys, and finally the use of cross-entropy methods to balance the superiorised SAMs 
(Robinson et al., 2001).  
 
2.2  The bi-regional CGE model 
 
As stated above, the CGE models used in the analysis were based upon a standard framework as given 
by IFPRI (Lofgren et al., 2002) but were modified so as to capture key rural-urban interdependencies 
at a regional level. The model comprises of a set of (linear and nonlinear) simultaneous equations. 
Production and consumption behaviour is captured by a number of nonlinear profit and utility 
maximization optimality conditions. The equations also include a set of constraints that have to be 
satisfied by the system as a whole, covering markets (for factors and commodities) and 
macroeconomic aggregates (balances for Savings-Investment, the government, and the current account 
and the ROW). The description which follows presents key features of the model. The model 
equations, along with the full GAMS code and elasticities used to calibrate the base year SAM data are 
available from the authors on request. 
 
Production behaviour 
Production is based around activities, where each activity is based in either the rural or urban part of 
the region and produces one or more commodities in fixed proportions per unit of activity (shown by 
activity row entries in the commodity columns of the SAMs). This structure allows for multiple 
outputs, which was considered important given the nature of the agricultural sector and level of 
disaggregation of the model (and SAMs).    
 
Production is modeled as a two-layered structure (see Figure 2). At the top level, technology is 
specified by a constant elasticity of substitution (CES) function of the quantities of value-added and 
aggregate intermediate input. At the bottom level each activity uses composite commodities as 
intermediate inputs, where intermediate demand is determined using fixed Input-Output (I-O) 
coefficients. Value added is a CES function defined over factors of production which are spatially 
specific.  Profit maximizing behaviour is assumed, where profit is defined as the difference between 
the revenue earned and the cost of factors and intermediate inputs. This implies a derived demand for 
the factors of production up to the point where the marginal revenue product of the factor is equal to 
the factor price (wage for labour, rent for land, interest for capital).   
 
Factor payments accrue to the owners of the factors (households) as reflected in the base SAMs. The 
CGE model requires certain assumptions in relation to the way in which supply and demand in factor 
markets comes about. In relation to labour markets, these range from assuming the wage rate to be   5
perfectly flexible (neoclassical adjustment), to allowing for unemployment (Keynesian adjustment) or 
segmented factor markets. Analogous assumptions exist for the other factors in the model, capital and 
land. The results presented below are based on the assumption that the economies have segmented 
labour markets in terms of skilled and unskilled employment but both of these are integrated across 
space, that is labour of a given skills-level can move between sectors and across space. In contrast 
capital and land are treated as immobile between activities. Sensitivity analysis was conducted to test 
the extent to which these assumptions influence the magnitude and qualitative nature of findings. 
 
Commodities 
Commodities (either produced within the region or imported) enter markets, and activity-specific 
commodity prices serve to clear the implicit market for each disaggregated commodity. As shown in 
Figure 3, at the first stage regional (domestic) output is produced from the aggregation of output of 
different activities within the region of a given commodity. At the next stage, the aggregated regional 
output is split into the quantity of regional output sold domestically and of that exported via a constant 
elasticity of transformation (CET) function.  
 
As is widely practised in the CGE literature, a so-called “Armington” function is used to prevent 
“over-specialization” and to better reflect the empirical realities of most regions. This approach 
assumes imperfect substitutability between imports, exports and commodities produced within the 
region (Lofgren et al., 2002, p. 11).  Regional market demands are thus assumed to be for a composite 
commodity made up of imports and regional output, as captured by a CES aggregation function.  
 
Given the size of the regions under analysis, cross hauling is a potential problem, identified in the 
model as the situation where a higher value for a commodity is exported from the region than is 
produced within the region.  In fact this was only identified in the Scottish case study area and was 
dealt with (as suggested by Lofgren et al.) by creating a re-export activity and commodity category. 
The model assumes that export and import demands are infinitely elastic at given world prices. 
Flexible prices are also assumed to equilibrate demands and supplies of domestically marketed 
domestic output.                    
 
Institutions 
Institutions are represented by households, the government and the Rest of World (ROW).  Each 
household type receives income from factors (in proportions fixed at the base year level), transfers 
from the government and the ROW. They use their income to pay direct taxes, save, consume, and 
make transfers to other institutions and the remaining income is spent on the consumption of marketed 
commodities.  Household consumption is allocated across commodities according to linear 
expenditure system (LES) demand functions, derived from maximization of a Stone-Geary utility.  
 
The combined government account (representing both central and local government activity) collects 
taxes (direct tax from households, activity taxes from production sectors, indirect tax on commodities 
and transfers from ROW) and receives transfers from other institutions. It then uses this income to 
purchase commodities for its consumption and for transfers to other institutions. Government savings 
are the residual given by the difference between government income and spending. Finally, from the 
ROW account one can deduce the amount of foreign savings (or the current account deficit) as the   6
difference between foreign currency spending and receipts.  Because of the size of the regions and the 
combined nature of the government and ROW accounts in the model, the interpretation of the 
residuals is more complex than in national CGE models where these values have a standard economic 
interpretation. 
 
The model includes three macroeconomic balances: the government balance, the external balance and 
the Savings-Investment Balance. For the Savings-Investment balance closures are either investment-
driven or savings-driven. In both the Greek and Scottish bi-regional models, the government balance 
was achieved by allowing government savings to adjust endogenously within the model while direct 
tax rates were fixed. The external balance was achieved through flexible foreign savings while the real 
exchange rate was assumed fixed.  Finally, in order to achieve the Savings-Investment Balance, it was 
assumed that the economies under analysis were savings-driven (the value of investment adjusts) with 
fixed MPS for all non government institutions.  
 
2.3. Policy simulations and causal mechanisms 
 
According to the model structure, agricultural subsidies (whose base-year reflects the “old-CAP’) are 
portrayed as a negative indirect activity tax. The first policy scenario involves a 30% decrease in 
coupled support for agriculture; this reduction is in line with the 1992-2007 trends of EU agricultural 
support prices (European Commission, 2005). This price support reduction is modelled as an increase 
in the indirect activity tax rate of the agricultural sector, which implies a direct decrease of value 
added for the agricultural sector. This leads to a decrease in the value of output of the agricultural 
sector. More specifically, there is a decline in the activity of the agricultural sector and consequently a 
decrease in agricultural production. Labour will be freed from agriculture and the prices of capital and 
land tied to agriculture will decrease as a direct effect of the policy.  
 
In so far as farming is a major employer and source of income in the rural economy, changes in the 
sector may affect other rural non-farm and urban sectors, due to a decrease in household spending.  
Further, as agriculture is linked with the other (rural and urban) sectors of the economy (buying inputs 
from or selling output to them), a decline in agricultural activity output could affect their production 
levels through second-order production and price effects, both of which may be positive or negative 
depending on inter-industry and household relationships. Similarly the income of households in the 
urban as well as rural area will be affected by changes in factor markets. The net aggregate regional 
effect and the net effect in each of the rural and urban sub-areas will be determined by the relative 
strength of the competing forces.  
 
In the second scenario we examine the case of full decoupling. In this scenario there are two functional 
mechanisms. The first is the termination of coupled support and the main casual relationships are as 
described above. The second mechanism is the direct transfer of the equivalent value of support to 
agricultural households. This is modelled as a direct transfer from government to the income of 
agricultural households which consequently leads to a direct increase in their income. and 
consequently their spending for market commodities. If a considerable share of this demand is directed 
towards goods produced in the study regions, it could generate pressure for an increase in the factor   7
prices with a concomitant expectation that the prices of domestic goods would increase and hence 
production. However, if the consumption patterns of agricultural households “leak” considerably 
towards the rest of the world, this could lead to different effects. Second-order effects on prices, 
production in other sectors and income of other household-categories could go in either direction. The 
net aggregate effect for this scenario is thus determined by the interaction of two functional 
mechanisms while the distribution of impacts across the rural and the urban areas will be dependent on 
the interdependencies and linkages that occur between those two areas.  
 
The above discussion suggests that the key factors influencing the magnitude and rural-urban 
distribution of results in each of the case study regions will be the nature of inter-industry 
dependencies (as reflected in the Leontief input output coefficients) which in turn relates on the 
economic structure of the rural and urban areas, household consumption patterns and the import 
intensity of commodities sold in the region, factor ownership patterns and the extent to which rural 
factors are owned by urban households and vice versa.  
 
 
3. Description of the two case study areas 
 
Table 1 presents summary statistics, derived from the bi-regional SAMs, for the two case study 
regions. 
 
The Greek study area consists of the rural municipality of Archanes and the urban centre of Heraklion 
(NUTS 5 areas), both of which are part of the Prefecture of Heraklion, located in North Central Crete, 
Greece.  Archanes is very close (about 15–20 km) from Heraklion which is the major administrative 
centre and entrance point of the island of Crete.  The population of Archanes amounts to 4548 people, 
and has increased by 6.3 percent during the 1991-2001 period while the population of the urban part of 
the study area, Heraklion amounts to 137,711 inhabitants and has increased even  
 
Table 1. Summary statistics of the two study areas 
  
Greek study area 
Archanes-Heraklion 
Scottish Study Area 
East Highlands 
 
Population  142,259 115,899
 
GDP (m Euros)  1,524.1 2,749.1
 
Rural Share (%)  4.28 40.5
   
Urban Share (%)  95.72 59.5
 
GDP Per Capita (Euros)  10,711 23,724
 
Rural GDP per  capita  14,345 15,599
 
Urban GDP per  capita  10,593 36,731
Source: Authors’ calculations. 
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more since 1991 (14.2%) due to in-migration. Per capita GDP in the region in the base year SAM 
(2004) was 10,711 euros, with per capita GDP (by place of work) in the rural part of the Greek study 
area 35% higher than that found in the city area.   
 
The Archanes economy is dominated by agriculture, and in particular by vine and olive production. 
Employment in agriculture accounts for over 40 per cent of total employment in Archanes and more 
than 94 per cent of agricultural land is utilized by small, full-time, family farms with an average area 
2.6 ha. The secondary sector, has strong links with the rest of the rural economy and particularly with 
agriculture. During the last decade there has been a gradual development of the tertiary sector, 
including retail and wholesale trade units, and firms that serve a continuously expanding tourist 
demand (local restaurants, accommodation facilities, banks, etc.).  
 
Heraklion is amongst the largest urban centres of Greece. Administrative changes in 1996 led to 
several villages (with vine and olive oil production) being amalgamated with the Municipality of 
Heraklion to form a large Municipality of Heraklion. In addition many residents of Heraklion who live 
in the city own land in their villages (either close to or far from Heraklion). As a result, it is estimated 
that around 60% of the Heraklion (urban) labour force receives some CAP Pillar 1 subsidies.   The 
economy of the city area itself consists of a large number of industries, and especially a modern 
tertiary sector. Economic performance in recent years has been strong and reflected in increases in 
local employment.  
 
The Scottish case study area, the East Highlands, is a NUTS 3 region (UKM42) and consists of an 
urban centre, Inverness, and its surrounding rural hinterland. In terms of agriculture, much of the land 
area is comprised of extensive grazing and forestry. There is some good-quality farmland on which a 
variety of crops (e.g. cereals, seed potatoes) are grown and more intensive livestock enterprises are 
based. Around 91% of the region lies within the Scottish LFA (all but 2% as Severely Disadvantaged). 
More generally, the rural part of the region faces several typical rural development issues. It has a low 
population density and ageing demographic structure. It is characterised by a narrow economic base 
and seasonal employment. The area is extremely important in terms of environmental and landscape 
designation and this influences (both positively and negatively) the range and types of economic 
developments that take place locally. As shown in Table 1 above, per capita GDP (by place of work) is 
less than half that in the urban core of the region although, because of commuting, this indicator is not 
necessarily a good measure of the economic welfare of rural residents.  
 
In contrast, the urban centre of the region, Inverness has experienced significant growth in recent 
years. In-migration and associated increases in local house prices have changed the nature of the 
relationship of the city with its rural hinterland. In recent years the city has successfully managed to 
attract new sectors, including pharmaceuticals, medical products and knowledge-based activities.   
Unlike the Greek case study area, there is no agricultural activity within the urban area of the region, 
although there is first stage processing of food products and also agricultural input suppliers based 
within Inverness.   
 
The main links between the rural and urban parts of the Scottish study area arise from commuting 
behaviour (rural households with one or more member working in the city area) which in turn relates   9
to both high house prices in the city and the growing demand within the region for rural lifestyles. In 
addition, the urban area, as would be expected, acts as the hub for higher level retail activity for the 
surrounding rural area. Also, there are no significant private transfer income flows between 
households in the city and surrounding area.  
 
 
4. Findings from the analysis 
 
In this section, main results from the two agricultural policy scenarios are presented in terms of 
impacts on GDP, production, prices, employment, wages, factor income and the distribution of income 
between different household categories. The effects of the scenarios are measured as deviations from 
the base year values.  
 
Tables 2 and 3 shows scenario-specific impacts on real GDP. Results in Table 2 indicate that a 30% 
decrease in the level of coupled agricultural support will have negative effects on total real GDP in 
both regions.  However the magnitude of total effect is very small (-0.03% in the East Highlands, -
0.01% in Archanes-Heraklion) masking larger percentage impacts in different sectors within sub-areas 
of the regions. In particular, although Scenario 1 has a net negative impact on real GDP in the East 
Highlands, the losses are retained within the rural primary sectors in the region: the secondary and 
tertiary sectors in the rural and the urban areas all gain GDP, reflecting increases in allocative 
efficiency from the removal of price support. In the Greek study area, there is a significant reduction 
in the urban primary sector’s GDP which accounts for the overall negative urban GDP impact (again 
the secondary and tertiary sectors in the urban area gain from the policy shock). Within the rural area, 
it is the secondary sectors that are most negatively affected, due to their high linkages with local 
agriculture. 
  
Table 2. Impacts on real GDP at factor cost
  from a 30% reduction in price support 




















Rural Area  71.5 -0,12 65.2 -0,13 
Primary 5.1 -1,84 28.5 -0,32 
Secondary 12.1 0,04 5.4 -0,49 
Tertiary 54.3 0,003 31.3 0,10 
Urban Area  105.5 0,03 1458.8 -0,01 
Primary 0.8 0,73 53.3 -2,44 
Secondary 21.8 0,06 202.1 0,59 
Tertiary 82.9 0,01 1203.5 0,00 
Total  177.0 -0,032 1524.1 -0,013 
  Source: Authors’ calculations. 
 
Turning to the impacts of the full decoupling scenario (the removal of headage and LFA payments as 
well as price support with re-direction to agricultural households), Table 3 shows that the model 
predicts higher negative impacts for both regions, and especially for the East Highlands. In Scotland, 
the impacts of full decoupling seem to be significantly negative for the rural primary sector, while, as   10
with the coupled support reduction, the non-farm rural sectors and the whole urban economy seem to 
marginally benefit from this Scenario. In the case of the Greek region, total impacts are almost 
identical to those of Scenario 1 although their distribution is different. The urban area marginally gains 
from this Scenario, while in contrast to Scotland, full decoupling seems to mostly hit the urban 
primary sector and the rural secondary sector. Thus, rural areas lose from both Scenarios, but these 
loses are not drastic. Moreover the results suggest that coupled agricultural support is constraining 
urban economic activity within rural regions, especially in the East Highlands, since real GDP in the 
urban centre increases following its removal. 
 
Table 3. Impacts on real GDP at factor cost from full decoupling  




















Rural Area  71.5 -0,64 65.2 -0,45 
Primary 5.1 -9,56 28.5 -1,01 
Secondary 12.1 0,06 5.4 -2,36 
Tertiary 54.3 0,04 31.3 0,39 
Urban Area  105.5 0,11 1458.8 0,01 
Primary 0.8 1,88 53.3 -8,20 
Secondary 21.8 0,11 202.1 0,71 
Tertiary 82.9 0,09 1203.5 0,25 
Total  177.0 -0,195 1524.1 -0,014 
  Source: Authors’ calculations. 
 
In terms of production activity (Table 4) it seems that the two regions respond very differently. 
Scenario 1 results in a decrease in the quantity of output in the East Highlands but an overall increase 
in the Greek study area. In both areas (especially in Scotland) there is a reduction in rural output and 
an increase in urban output. In Scotland negative impacts are solely attributed to a contraction in rural 
primary activity, while in Greece negative effects are also projected for rural manufacturing and urban 
primary activities. In other words, in East Highlands the decrease in coupled agricultural support and 
associated contraction in agricultural production diverts labour and capital to the non-agricultural 
sectors allowing them to expand their production. In the Greek study area only rural tertiary and urban 
secondary and tertiary sectors increase their production. In the rural area the secondary sector is more 
affected due to the fact that is highly linked with the agricultural sector and a decrease in its domestic 
activity has greater negative impacts on its production. 
 
The full decoupling scenario reveals an even higher decrease in total output in the East Highlands but 
an increase for the Greek area. In the case of Archanes-Heraklion, it seems that full decoupling 
generates higher (compared to Scenario 1) total benefits; however, this is due to an increase in urban 
secondary and tertiary activity, as the rural area (and especially its secondary and primary sectors) are 
negatively affected by decoupling.  
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Table 4. Impacts on output quantity (% changes from base year) 












Rural Area  -0,16 -0,85 -0,07 -0,39 
Primary -1,95 -10,14 -0,33 -1,03 
Secondary 0,05 0,08 -0,38 -2,08 
Tertiary 0,003 0,04 0,15 0,40 
Urban Area  0,04 0,13 0,05 0,10 
Primary 0,86 2,20 -2,45 -8,19 
Secondary 0,07 0,12 0,56 0,68 
Tertiary 0,02 0,10 0,00 0,26 
Total -0,03 -0,22 0,04 0,08 
  Source: Authors’ calculations. 
 
In terms of price effects (Table 5), Scenario 1 results into an increase in producer prices of (most) 
agricultural commodities, which can be attributed to the projected decline in agricultural production. 
The Greek study area presents higher percentage changes (compared to Scotland) as well as an 
increase in the prices of the secondary goods (due to the fact that most secondary production is linked 
to agriculture). In both regions, there are small negative effects on the price of services.  The price 
effects associated with the full decoupling scenario, are more or less in the same direction (apart from 
secondary goods in East Highlands) but are generally higher compared to those of Scenario 1. 
 
Table 5. Aggregate impacts on producer prices (% changes from base year) 












Primary 0,37 2,13 2,07 8,01 
Secondary 0,01 -0,13 0,24 0,31 
Tertiary -0,05 -0,03 -0,11 -0,12 
  Source: Authors’ calculations. 
 
Table 6 presents the effects of the two Scenarios on employment. It is predicted that a 30% decrease in 
coupled agricultural support will lead to a decrease in total rural employment, much higher in the 
Greek study area. In both study areas this results from the decrease of the production of the 
agricultural sector that leads to an excess surplus of labour for this sector. In contrast, urban areas are 
report an increase in total employment, mainly due to the increase in secondary and tertiary 
employment (both skill and unskilled). A more detailed analysis of the results reveals differences in 
the projected employment effects between the two study areas. In the Scottish rural area, skilled and 
unskilled employment levels decline by the same rates, while job losses are only recorded in 
agriculture. However, in the Greek rural area the reduction in coupled support mostly affects unskilled 
labour and all economic sectors (with the exception of unskilled labour in the tertiary sectors). The full 
decoupling scenario projects worse employment impacts for both rural areas but even stronger 
prospects for the urban ones. Again, the Greek rural study area seems to be significantly hit, especially 
in terms of unskilled workers with negative effects seem to be spreading to almost all Greek rural 
sectors. The picture in Scotland seems quite different. Once more, negative total impacts are due to the   12
contraction in agricultural employment, while skilled labour seems to be more affected by full 
decoupling either negatively (rural area) or positively (urban). 
 
Table 7 shows the effects of the two policy scenarios on factor incomes. In Scotland, Scenario 1 leads 
to significant decreases in agricultural capital and rents (which are sectorally immobile); the incomes 
of both skilled and unskilled labour also decrease, while the incomes of other types of capital 
marginally increase. In the Greek area a much lower decrease in agricultural capital and rents is 
projected, while negative effects on unskilled labour incomes seem higher compared to Scotland. The 
results of the full decoupling scenario are similar in direction but lager in magnitude.  
 
Table 6. Employment effects (FTEs)  (% changes from base year) 






























Rural Area  21707  -0,05 -0,21 1957 -0,81  -2,65
Unskilled 
Labour 8462  -0,05 -0,18 1516 -0,90  -2,94
Primary 198  -2,53 -11,11 802 -1,75  -5,59
Secondary 1426  0,00 0,07 148 -1,15  -4,53
Tertiary 6838  0,01 0,09 566 0,37  1,24
Skilled 
Labour 13245  -0,05 -0,23 441 -0,48  -1,66
Primary 439  -2,49 -10,72 53 -1,98  -6,23
Secondary   2406  0,12 0,12 93 -0,48  -2,93
Tertiary 10400  0,00 0,10 295 -0,21  -0,44
Urban Area  33746  0,04 0,12 57398 0,03  0,09
Unskilled 
Labour 13048  0,04 0,08 32333 0,04  0,14
Primary 57  0,00 -1,75 2683 -4,43  -14,32
Secondary 1480  0,20 0,20 5721 0,98  1,72
Tertiary 11511  0,02 0,08 23929 0,32  1,38
Skilled 
Labour 20698  0,04 0,14 25065 0,01  0,03
Primary 150  0,00 -0,86 47 -4,73  -15,12
Secondary   3624  0,08 0,16 4711 0,92  0,75
Tertiary 16924  0,03 0,14 20307 -0,19  -0,10
  Source: Authors’ calculations. 













Unskilled Labour  -0,12 -0,41 -0,34  -1,20 
Skilled Labour  -0,14 -0,47 0,09  0,08 
Urban Capital  0,04 0,25
Rural Capital  0,01 0,19
0,07 0,08 
Agricultural Capital  -18,61 -60,58 -5,68  -17,95 
Agricultural Rents  -19,75 -64,31 -5,25  -16,63 
  Source: Authors’ calculations.   13
Finally, Tables 8a and 8b show the impacts of both Scenarios on the distribution of income of different 
household categories. In the case of East Highlands (Table 8a) Scenario 1 leads to the marginal 
reduction of household income (especially for urban households), and to a significant reduction in the 
income of agricultural households. The same pattern of results is projected by the full decoupling 
Scenario, with the only difference being observed in the income of agricultural households which 
records a large percentage rise due to the direct transfer of agricultural support.     
 
In contrast to Scotland, rural Archanes households - especially poor/middle-income and agricultural 
households - seem to be losing more than their urban counterparts from Scenario 1 (Table 8b). 
Scenario 2 generates higher negative impacts also in Greece, with the (rather obvious) exception of 
agricultural households. However, due to the lower importance of farm subsidies in agricultural 
incomes in the Greek area, related effects are lower compared to those in the East Highlands.  
 
Table 8a. Impacts on household income – Scotland (% changes from base year) 






Rural Area   
Commuter -0,06 -0,16 
Local   -0,07 -0,17 
Other   0,004 0,07 
Urban Area   
Commuter -0,08 -0,24 
Local   -0,12 -0,39 
Other   0,02 0,13 
Agricultural   -12,38 33,74 
Source: Authors’ calculations. 
 
Table 8b. Impacts on household income – Greece (% changes from base year) 






Rural Area    
Poor/Middle Commuter  -0,40 -1,12 
Wealthy Commuter  -0,20 -0,60 
Commuter to RoW  -0,13 -0,21 
Poor/Middle Other  -0,53 -1,74 
Wealthy Other  -0,30 -0,95 
Agricultural -2,78 5,28 
Urban Area   
Poor/Middle Commuter  -0,11 -0,34 
Wealthy Commuter  -0,06 -0,27 
Commuter to RoW  -0,05 -0,23 
Poor/Middle Other  -0,06 -0,30 
Wealthy Other  0,00 -0,16 
Agricultural   -0,37 0,62 
  Source: Authors’ calculations. 
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5. Conclusions   
 
This paper has focused on the magnitude and distribution of effects associated with a change in 
agricultural policy in two predominantly rural regions of the EU.  The results show that the impacts of 
CAP reform spread from rural to urban areas within regions.  Importantly, they suggest that while 
coupled price support sustains rural GDP in both study areas, the removal of such support will not lead 
to drastic negative effects through price and substitution adjustments in the regions.  Moreover the 
results indicate that coupled agricultural support may be constraining economic activity within the 
urban areas of the regions, especially in the case of the East Highlands, with urban real GDP predicted 
to increase following its removal.  Contrary to what one would expect at a national level, the 
decoupled policy scenario leads to stronger negative aggregate effects as household spending leaks 
from the region more than agricultural production “spending” and macro balances adjust to allow for 
such leakages. Should agricultural households chose to use their extra income to support production 
rather than consumption (as assumed in the model), the magnitude and distribution of impacts would 
be more similar to those of Scenario 1.  The main factors influencing the difference in results between 
the two regions of the EU were identified as the stronger links between agriculture and first stage 
processing sectors in the Greek study area and also the ownership of agricultural factors by urban 
residents. 
 
Sensitivity analysis was carried out to test for the robustness of the findings.  In particular the policy 
simulations were repeated assuming a) different levels of the Armington elasticities and b) different 
labour market closure rules (Keynesian as opposed to Neoclassical in the base model). In both cases, 
as anticipated, the results were affected but by small amounts and there were no qualitative changes in 
terms of direction of impacts or distribution of effects across rural-urban space.  
 
In the first few years of its implementation, there have been signs that the new CAP has induced 
several of the above-mentioned changes. Developments in agricultural activity (including changes in 
production mix and production intensity) have induced (in several EU Member States) effects on farm 
incomes and farm output value (indicatively see LMC International, 2007).  The results reported in 
this paper suggest that other wider effects may be in force as price and income effects work their way 
around regional economies and across rural and urban boundaries, but that these wider effects will be 
region-specific. At this stage the results should be considered only as preliminary. However they 
suggest there may be a case (and opportunities) for intra-regional targeted compensation to alleviate 
the negative effects of CAP reform while nurturing the positive effects of a move towards a less 
distorting policy environment.  Further modeling and analysis is required to explore this further.  
 
Note:  The paper is based on ongoing research as part of the EU 6
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Figure 1. The basic TERA SAM structure 
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